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D ESPITE THE BEST EFFORTS of the staff,
the plan was unraveling. The scouts reported

the enemy moving forward into the security zone
instead of staying where the situational template
said they would defend from. This invalidated the
projected direct and indirect fire plan. The task
force commander would have to rely on his lead
team commander to find the enemy then develop
and issue verbal orders at that point. He felt help-
less and unable to provide any other guidance
to his lead commander. He was unable to visu-
alize the changes that needed to occur to influ-
ence the battle later.

Battlefield visualization, a key component of battle
command, is the process of visualizing the unit’s cur-
rent state and a future state (of mission success),
formulating concepts of operations to get from one
to the other at least cost, and articulating this se-
quence in intent and guidance.1 The Army’s current
attempt at digital command and control (C2) systems
will allow better visualization of the battlefield than
in the past.

As commander of the 1-22 Infantry Battalion, 4th
Infantry Division (ID) (Mechanized (M)), I had the
opportunity to test and field Force XXI Battle Com-
mand Brigade and Below (FBCB2), which is a digi-
tal Battle Command Brigade and Below Control
System. FBCB2 uses information-age technology to
enable soldiers to receive, compare, and transmit
situational awareness (SA) information more quickly
than was previously possible and to send and re-
ceive C2 messages.

FBCB2 transmits and receives data across the
wireless Fixed Tactical Internet (FTI) via the En-
hanced Position Location Reporting System
(EPLARS) data radio and Single Channel Ground
Air Radio System. Each FBCB2 derives its own lo-
cation via the precision lightweight global position-
ing system receiver. Through these interfaces, the
FBCB2 automatically updates and broadcasts its

current location to all other FBCB2-equipped plat-
forms. These radios also transmit and receive C2
messages such as orders, overlays, and reports. The
FBCB2 computer is the heart of the system and
comes with a keyboard, touch-sensitive screen, and
removable hard-disk drive. The system is located in-
side the vehicle next to the platform commander.

To describe the power of visualization that FBC-
B2 brings to battalion- and company-level units, a
framework is needed to place its importance in
perspective. Combat power and its elements pro-
vide this framework.

Combat Power and Visualization
Combat power is a commonly used term that de-

scribes the resource that commanders use to accom-
plish the mission. Field Manual (FM) 101-5-1, Op-
erational Terms and Graphics, defines combat
power as “the total means of destructive and/or dis-
ruptive force that a military unit/formation can ap-
ply against the opponent at a given time—a combi-
nation of the effects of maneuver, firepower,
protection, and leadership.”2 Field Manual 3-0,
Operations, adds information as an element of
combat power.3

Maneuver. Field Manual 3-0 describes maneu-
ver as “the employment of forces, through move-
ment combined with fire or fire potential, to achieve
a position of advantage with respect to the enemy
to accomplish the mission. Maneuver is the means
by which commanders concentrate combat power
to achieve surprise, shock, momentum, and dom-
inance.”4 FBCB2 allows the commander to visu-
alize the effects of terrain, to plan for distributed
movement and maneuver, and to monitor execution.

The value of FBCB2 is particularly apparent in
two instances of maneuver: the transition from move-
ment to maneuver and the rapid concentration of
forces. Using the FBCB2 enemy situational template
and the circular line-of-sight tool, leaders can visu-
alize the enemy’s maximum engagement line and
determine the location of the phase line that triggers
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the change in movement techniques from traveling
or traveling overwatch to bounding overwatch.

The commander can monitor the progress and for-
mation of subordinate elements and view the tran-
sition as units make the appropriate changes. This
trigger, which can be rapidly modified via a trans-
mitted overlay or radio call, meets a long-known
Combat Training Center (CTC) shortfall of units fail-
ing to transition from movement to maneuver.5 Dis-
mounted infantry units call in enemy spot reports,
and the company commander can use a phase line
as a trigger to transition from movement to maneu-
ver. Thus, the company commander will have a high
probability of gaining visual contact with a small el-
ement first, before the enemy gains direct-fire con-
tact on a larger friendly element.

FBCB2 can help maneuver rapidly concentrate
forces by generating a geo-referenced icon on all
FBCB2 screens. Once the report is posted, units that
have been moving or maneuvering dispersed can
rapidly move or maneuver to the location and pass
through the obstacle breach, choke point, or passage
point, or they can link up with another unit. This ca-
pability is especially important in limited visibility.

As leaders begin to understand the capabilities of
the system, they can develop their own techniques.
During field testing, one task force engineer com-
pany commander proposed using the bridge report
for a breach or bypass. He wanted to speed recog-
nition of the friendly entrance point. Instead of send-
ing out the location as an overlay, which takes time
to address, transmit, and bring up, he researched the
types of geo-referenced symbols. The bridge report
met the need.

The bridge report automatically populates all bri-
gade FBCB2 screens with a bridge symbol at the
designated location. A radio call alerts the unit to
identify the displayed location and move to its loca-
tion.6 As vehicles approach the location, they pick
up the far-recognition panel or limited visibility
marker and the markings for the entrance to the
breach or bypass. This technique cut out the over-
lay transmission time, populated all brigade screens
without having any operator work performed, main-
tained the common operating picture, and allowed
rapid concentration and redispersal of forces.

Firepower. Firepower provides the second ele-
ment of combat power. Firepower is “the destruc-
tive force essential to overcoming the enemy’s abil-
ity and will to fight.”7 FBCB2 provides a head start
on direct and indirect fires that make up firepower.
Through spot reports on Red or enemy forces, com-
manders and crews can make timely decisions on
how to control friendly contact with the enemy. Con-
tact with the enemy can be best visualized in terms
of time, location, array, and action. At the lowest

level of combat, commanders strive to gain visual
contact with the enemy before the enemy initiates
direct fire. The SA capability allows direct-fire plat-
forms and commanders to picture and construct the
engagement so visual contact occurs effectively. The
truest indicator of situational dominance is the oc-
currence of a seamless transition from a digital C2

system screen to gaining contact with the enemy,
using direct-fire optics, with no surprises in between.8

Using combinations of enemy template overlay,
circular, and direct line-of-sight tools, the commander
can visualize the best location, array, and action with
which to gain visual and direct-fire contact with the
enemy. The picture can be portrayed in an overlay
and transmitted to subordinate elements as part of
the tactical plan. The commander can apply this ca-
pability to both offensive and defensive operations.

Once the operation begins, the commander must
still control the unit and understand when and how
to make adjustments. With the rapid position updates
from EPLRS and spot reports from the brigade’s
complement of reconnaissance assets, the common
operating picture gives the commander a large vi-
sualization capability. This capability can also have
a positive effect on changing the well-known defi-
ciency of company or team fire planning. This defi-
ciency is noted in trend newsletters in terms of mass,
leader control, understanding the plan, focused fires,
fires distribution, and shifting fires.9

The commander can speed reconnaissance by
using the Digital Topographic Support System (cur-
rently at brigade level), TerraBase (at battalion level),
and the FBCB2 line-of-sight tool (at company level)
for tentative positions, with subordinate units confirm-
ing positions in traditional fashion. FBCB2 range
sketches can be consolidated at platoon level into a
platoon overlay, sent to the company commander
and consolidated, then forwarded to battalion or task-
force level. This process can also be extended to
observation plans for reconnaissance-based units
and for support-area defense plans.

Protection. Protection is the preservation of
the fighting potential of a force so the commander

The value of FBCB2 is particularly
apparent in two instances of maneuver: the

transition from movement to maneuver and the
rapid concentration of forces. Using the FBCB2

enemy situational template and the circular
line-of-sight tool, leaders can visualize the

enemy’s maximum engagement line and deter-
mine the location of the phase line that triggers

the change in movement techniques.

BATTLE COMMAND

17MILITARY REVIEW l September-October 2002



18 September-October 2002 l MILITARY REVIEW

can apply maximum force at the decisive time and
place.10 FBCB2 has functions that significantly
add to force-protection capabilities that units al-
ready practice.

Each platform equipped with FBCB2 can set the
system for audible warnings when approaching dan-
ger zones. These zones are related to enemy direct
fire (tied to the last FBCB2 spot-reported location

and system administrative settings); reported nuclear,
biological, and chemical contamination areas; and
reported enemy obstacles.

FBCB2 also affords the commander a capability
to reduce fratricide risk. The automatic platform-gen-
erated location provides a significant tool for com-
manders (and all FBCB2 users) to understand spa-
tial relationships and to identify potential fratricide
situations before they occur. However, all the
friendly units on the battlefield are not necessarily
digitized. The commander is still responsible for
clearing indirect fires, and each leader or platform
commander is responsible for proper target iden-
tification.

Leadership. Combat power’s leadership com-
ponent provides purpose, direction, and motivation.11

The ability to visualize the battlefield is essential in
leadership. For the commander to exercise effec-
tive, decisive battle command, many different as-
pects of battlefield visualization must come together
accurately.

The primary aspects of visualization that positively
affect leadership are the projected and evolving in-
teractions between enemy forces, friendly forces,
and the terrain. Inside the tactical operations cen-
ters of digitized units, the commander, battle captain,
and staff have the means of rapidly visualizing these
variables. The commander must formulate his con-
cept to move his unit from the current state to the
end state of mission accomplishment. His visualiza-
tion must include projected enemy capabilities, the
area of influence or interest and effects, and the cur-
rent or projected state of friendly forces.

FBCB2 allows this to happen more effectively.
Inside the platform, commanders will have FBCB2.
Depending on the unit’s training level and applica-
tion of standing operating procedures, commanders
can rapidly see the battlefield plan unfolding and gain
an appreciation of evolving risk and opportunity. This
picture is also shared with subordinate and higher
command elements.

The common operating picture provides leader-
ship-related assistance in two ways: through appli-
cation of senior experience and through commander-
to-commander dialogue. As the senior commander
observes the evolving engagement, he can rapidly
view the situation and ask a well-timed question to
prompt a subordinate commander to take appropri-
ate action. One or two results can occur. The sub-
ordinate commander, who is probably in name-tag
defilade observing his unit, will take corrective ac-
tion, or he will inform his senior that the appropriate
action is in fact taking place.12 As commanders talk
to each other, the common operating picture provides
the means for shared visualization. This results in
more accurate dialogue and common understanding
of intent.

Just understanding that a particular system has a
screen, map, and blue positions is not necessarily
enough to signal a qualitative improvement over past
battle-command systems. By discussing the appli-
cation of FBCB2 in terms of combat power, the
battlefield visualization’s utility and value become
apparent, even to commanders who have not yet
worked with the system. However, the value that
digital C2 brings to leadership warrants a closer
discussion.

Information. According to FM 3-0, information
enhances leadership and the effects of the other el-
ements of combat power.13 Using the elements of
maneuver, firepower, protection, and leadership al-
lows one to easily see the benefits FBCB2 brings
to battlefield visualization. However, using the ele-
ment of information requires focusing the discussion.

The best way to understand the battlefield visu-
alization utility of digital C2 systems is through the
commanders’ eyes as they discern risk and oppor-
tunity. According to FM 101-5-1, risk is the chance
of hazard or bad consequences.14 The Army con-
cept of battle command is to minimize known or
projected battlefield risk or at least make an in-
formed decision to take or assume risk.15 Clearly,
any process or system that enables the commander
to rapidly identify risk or battlefield opportunity is
beneficial.

In the past, commanders relied on staffs and voice
transmissions to articulate portions of the battlefield
picture. The staff used charts, push pins, maps, and
operational graphics, while radio reports provided lo-

As leaders begin to understand the
capabilities of the system, they can develop their
own techniques. During field testing, one task
force engineer company commander proposed
using the bridge report for a breach or bypass.

He wanted to speed recognition of the friendly
entrance point. Instead of sending out the

location as an overlay, which takes time to
address, transmit, and bring up, he researched

the types of geo-referenced symbols. The
bridge report met the need.
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cation and status. Clearly, the FBCB2 dis-
play, constantly updated with positions (for
FBCB2-equipped platforms); the latest
enemy reports, operational graphics; and
intelligence from higher echelon assets
provide a better venue for identifying risk
and opportunity.

Risk and opportunity have always been
on the battlefield. Given a correct assess-
ment, however, there are many reasons
that relate to the combat power of infor-
mation that might prevent the commander
from making the appropriate decision.
These reasons might be incomplete under-
standing, cost or benefit of a possible new
decision, and higher headquarters approval.

Despite the best efforts of the staff and
subordinate commanders, the commander
inevitably asks questions about the current
situation, especially when the unit is in con-
tact with the enemy. Unanswered ques-
tions or information gaps cause the com-
mander to have an incomplete visualization
of the battlefield, which results in delayed
or discounted decisions.

Another impediment to visualization is
the challenge of weighing the benefit of the
change against the cost of changing the
plan. This is the typical CTC observer/con-
troller (O/C) battle command comment of
“fight the enemy, not the plan.” This com-
ment revolves around the commander’s
unwillingness to change the plan because
doing so might result in an unraveling of
planned battlefield synchronization. The
commander is faced with a decision that
will in some perceived aspect cause com-
bat power to become unfocused, affect
other elements of the unit, or cause other
unintended consequences.

The perceived problem of articulating
the rationale and decision to the next ech-
elon commander is also an obstacle. In
analog units, commanders rely on common maps or
graphics to create a verbal picture to justify their de-
cisions. Granted, the next higher commander does
not have to approve all changes, but this type of sig-
nificant decision is the least performed in units and
also the type that can now be much more easily jus-
tified with FBCB2.

Clearly, commanders of FBCB2-equipped units
can be bold and make changes to their decisions with
greater confidence, based on better battlefield visu-
alization.16 If information gaps are present, com-
manders can discount them, fill them faster, or take
them into account. The commander can also better

visualize the cost of changing the plan. The mental
“what if” and action-reaction-counteraction process
can occur more quickly. In some cases, the com-
mander can rapidly synchronize combat-power ef-
fects. The common operating picture provides a col-
laborative environment for dialogue about these
significant decisions. Common understanding and
better informed decisions can now occur.

Does FBCB2 make bolder commanders? It is
hard to say. However, in the Army’s current state
of transformation, commanders operating with a
greater degree of confidence and making better in-
formed decisions might be the result.

Contact with the enemy can be best
visualized in terms of time, location, array, and action.

At the lowest level of combat, commanders strive to
gain visual contact with the enemy before the enemy

initiates direct fire. The SA capability allows direct-fire
platforms and commanders to picture and construct the

engagement so visual contact occurs effectively.
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A seamless transition from a
digital C2 system screen to gaining
contact with the enemy — with no
surprises in between — is the truest
indicator of situational dominance.
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Measuring Visualization Effects
Since FBCB2 exists in more than one division and

will soon be fielded across III Corps, why are the
benefits of battlefield visualization not more appar-
ent? The answer is complex and often lost to the
casual observer.17 Three main issues significantly
affect the system’s ability to measure or perceive
the value or benefit of digital C2 system-supported

decisions. The first issue is the inability to measure
the quality of the outcome. The second is how to
measure combat power in digital units.18 The third
is incomplete training systems.

Engagements are replicated to near reality and
repeated over and over at the National Training Cen-
ter (NTC)(or any other CTC once digital units be-
come the norm). However, the O/Cs there are not
yet prepared well enough to assess the unit’s use
of digital C2 systems. Although the NTC is “instru-
mented,” valuable battle command assessments still
remain focused on analog methods. To remedy this
problem, O/Cs should be outfitted with at least the
same type of digital C2 system with which the unit
comes equipped. Some mechanism for capturing
digital C2 data should also be available so O/Cs can
coach commanders on how to use information to
better picture the battlefield and to make appropri-
ate adjustments.

Combat Training Center O/Cs bring tremendous
insight and perspective to training events, yet they
are only now able to contribute in a limited fashion
to the Army’s transformation effort. The Army
should take advantage also of data from the numer-
ous training battles. These data would give senior
leaders some insight into the progress of the com-
bat unit transformation and identify potential doctrine,
organization, training, materiel, leader development,
and soldier solutions.

Measuring combat power in digital units is com-
plex. All digitized armor and mechanized infantry bat-
talions were reduced from four maneuver compa-
nies to three as they picked up modernized platforms

and digital C2 systems. Some subunits were reduced
also. The mortar platoon was reduced from six tubes
to four, and the scout platoon from 10 vehicles to
six. The logistics element of combat battalions also
changed. These reductions were necessary for many
reasons, but for the most part, they were made to
recapitalize portions of the Army.

One can readily see that battalions with three
companies, digital C2, and more-capable platforms
can fight at least as well as a four-company battal-
ion. At the brigade level, the reduction is more tell-
ing. The overall reduction amounts to a battalion (mi-
nus) of combat power. The theory behind units that
have reduced combat power but enhanced C2 plat-
forms is that they allow battalion or brigade com-
manders to fight more efficiently. On the other hand,
these same units also field the latest model tanks and
infantry or cavalry fighting vehicles. Any operational-
test officer should be able to see problems arising
from any attempt to single out one contributing vari-
able. What is lost in the effort of transformation is
the attempt to observe performance differences be-
tween smaller digital units and larger analog units.19

My own experience, based on two NTC rotations,
one with a four-company mechanized infantry bat-
talion and one with a three-company battalion
equipped with FBCB2/Army Tactical Command and
Control System (ATCCS), provided two unit-level
insights: in general, the smaller battalion did not con-
clude the fight any faster than the larger one did,
but in some instances, FBCB2 allowed the smaller
battalion to transition faster between missions, es-
pecially when finishing a fight at night.20

Incomplete Training Systems
The final problem is that of the variables relating

to digital C2 training. Training variables can signifi-
cantly affect a commander’s overall ability to visu-
alize the battlefield and make adjustments. Obviously,
system operators are the soldiers who receive the
training, but some systems also require leader train-
ing; however, the pace with which leaders rotate in
and out can often marginalize their training.

Under current rules of engagement for equipment
fielding, the Army Program Manager is responsible
for new-equipment training. When the equipment is
upgraded, the program manager is also responsible
for “delta” training required to train operators in the
latest added capabilities or changes. This can occur
quite frequently in an environment of spiral devel-
opment. Sustainment training to maintain critical skills
is most often articulated as a unit responsibility. Most
often, the solution is periodic classroom training.
Scheduling a classroom, especially at large installa-
tions, is an obstacle, however. What commanders
need but do not have is an inexpensive solution that
will enable the unit to train on its own systems

Fort Hood’s III Corps took a
tremendous step forward to support digital C2
sustainment training when it fielded the FTI,

which allows FBCB2-equipped units to train
with FBCB2 without having elements of the
brigade or division’s signal elements present.

In short, the FTI acted as a surrogate head-
quarters element for connectivity purposes,

which allowed units to use FBCB2 routinely
in the field and in creative digital C2

sustainment-training events.
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as part of normal garrison training events.
Even in the best circumstances, operator-training

skills can degrade over two to three months. My per-
sonal experience indicates that my operators needed
routine training on FBCB2 at least once a month
while in garrison. Also, they needed to train on in-
corporating specific digital C2 tasks into each field
event. Fort Hood’s III Corps took a tremendous step
forward to support digital C2 sustainment training
when it fielded the FTI, which allows FBCB2-
equipped units to train with FBCB2 without having
elements of the brigade or division’s signal elements
present. In short, the FTI acted as a surrogate head-
quarters element for connectivity purposes, which
allowed units to use FBCB2 routinely in the field and
in creative digital C2 sustainment-training events.
However, commanders must still make tough deci-
sions to leverage limited training opportunities. Digi-
tal C2 system training is a prime area for “Sergeants’
Time” as described by Command Sergeant Major
(CSM) James DePriest, a former CSM for the 1st
Brigade Combat Team, 4th ID, who had three years
experience with FBCB2.21

The current group of commanders of FBCB2-
equipped units is voicing an insight with which most
commanders will agree. Once units become digital,
sustainment training should not entail going back to
a centralized classroom. Units need to conduct sus-
tainment training as part of routine business inside

their own footprint.22 The lack of a resourced
Armywide digital training strategy compounds this
specific training problem. However, there are units
and installations that are moving to implement unique
solutions.23

FBCB2 can provide battalion, company, platoon,
and vehicle commanders the ability to maneuver bet-
ter, apply firepower more effectively, assume bet-
ter protective postures, and take advantage of a cha-
otic battlefield. However, these benefits are not
clearly measurable in most instances because of in-
adequate measuring processes, force reductions,
other equipment fieldings, and inadequate sustain-
ment-training support. In an age of fiscal competi-
tion, the Army will have to confront these issues to
justify digital C2 systems and to continue to set the
conditions for a successful Transformation. MR

The common operating picture
provides leadership-related assistance in two

ways: through application of senior experience
and through commander-to-commander

dialogue. . . . As commanders talk to each other,
the common operating picture provides the

means for shared visualization. This results
in more accurate dialogue and common

understanding of intent.
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